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In following up tho consequences of tho law, to which tho moan component vis viva tends, on the mean distribution of the. spheres, Maxwell, it appears, has tacitly introduced an assumption which, although legitimate in cases in which the diameters of the. spheres are negligible us compared with the mean-paths of the spheres between encounter, has completely obscured the fact that the mean arrangement of tho grains dues not. depend solely on fulfilment of tho law of distribution of tho m vina; but also depends on tho hindrance which tho, surrounding grains may oiler to the enclosed grain in changing its neighbours.
When the grains are small compared with spaces separating them this hindrance becomes negligibly small. And, further, whatever ell'eet it might have is entirely dependent on the conduction through the grains ; so that tho neglect of the displacement of mome.nUim by conduction renders any account of such mutual constraints which the grains may impuse on each other futile.
It now appears, however, that taking account of the conditions, we have in these a class of actions which, however insignificant, they may be when the density is small, entirely dominate all other actions when the density approaches maximum density. And it thus becomes evident that tho failure of the kinetic theory, as applied to gases, l,o apply to (.hi- liquid and solid states of matter is owing to this tacit assumption iliat the (Imtrilmtioii of tho mass depends only on the action which HceuroM l.hiit the distribution of vis viva shall approach that of uniform angular dispersion iw the medium approaches a state, of equilibrium.
It will thus bo seen, that accepting Maxwell's law of probable distribution of via viva, it still remains necessary for (.1m purpose of definite analysis, to define tho limits of its consequences on the probable arrangement of the grains, i.e. of mass.
96.   Maxwell's law oj probable dintribiitu>n of m vim 'in of equality in the lenyths of tho moan patlin.
This if) founded on the demonstration (I) that when two ehiHtii: sphere*, having relative-velocities in any particular direction, undergo chance encounter, all directions of subsequent relative-motion are equally probable, and (2) tho demonstration that whatever may be the shape of tin- elastic bodies tho same law holds, as to the linear velocity, and is further extended to their rotational motions. As consideration here is confined to the ease of smooth spheres it is sufficient to take into account, the lirsfc ciwe. only.
The most general expression of this law for uniform grains is, taking x, y, z to represent the. component velocities of grains in the directions ,c, y, z respectively, and N for the number of grains in unit spuce, the numberscomplished.
